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INTESTINAL PARASITES IN SEMBALUN LAWANG, LOMBOK* 
Arbain ~oesoe f '  ,W. Patrick carneyZ? 
Agustinusl, Juslis Katin3. 
Survey titlja tclall dilakukari diantara pendudctk di-Kampciizg Seiizbalutl I,awarzg, Distrik Aiknial, 
Lont bok Tiniur, pada bularz Antsnls  1 9 73 rrtztuk nzetlgetaltui arlgka parasit luus darz demanz keorzg di- 
daerall tersebut. 
Dari 146 penduduk yang diperiksa tinjar~va ditemukaiz YY perseii rnengaizdurig sekurang-k~rrari~.va 
satu jenis parasit usus, 85 perseri dengan dua jetzis atau lebilz daiz 40 persen dengar? tiga jenis atacr 
lebih. TidaR diternlrkat~ bibit perivakit demain keong diantara pendudzrk didaerah ini. 
Angka itz.feki dari parasit ltscrs tersebut masing-nzasing adalah Ascaris lunzbricoides Yf i  persen, 
Trichuris trichiura 84 persen, cacing tambang 25 persen, 1:'ntarnoeba coli 18 persen, Etzterobilrs 
vermic~rlans I 0  persen, lodamoeba biitschlii 3 persen, 1:'ntantoeba histolvtica 1 perseiz datz Giardia 
latnblia I persoi. 
f'ada urizumil.va tidak bati-vak perbedaan atzgka irzfeksi dun  parasit lrsus irzi diantara golongan ttnzur 
dun kelamiti kecrrali ztiitcik cacing tambarig tlirrzana injtksi pada golongaii laki-laki Iebili burl-vak dun 
pada golongati perezpuan. 
Since 1968 parasitological surveys have been 
conducted throughout the Indonesian archi- 
pelago to update information on the prevalence 
and distribution of blood and intestinal para- 
sites in Indonesia's rural population. The 
present study was undertaken in August 1973 
to determine intestinal parasite burdens of 
residents of Sembalunl Lawang, Aiknlel District, 
East Lombok. 
Sembalun Lawang, situated in a high 
mountains valley near Mount Rinjani (1 550 m 
in elevation), is verv isolated, being reached by 
a six hour trail from Pesugulan. Pesugulan itself 
*This study was supported by funds provided by 
the Indonesian Ministry of Health and by the Bureau 
of Med~cine and Surgery, ~ a v s  Department for Work 
Unit MF51.524.009.0030BF61. The opinions and 
assertions contained herein are those of the authors 
and are not to bt. construed as official or reflecting 
the views of the lndonesian Ministry of Health or the 
L.S. Navy Department. 
lOfiice of the Director General for Communicable 
Disease Control Ministry of Health. Jakarta. Indonesia. 
2U.S. Naval Medical Research Unit No. 2 ,  
(NAMRU-2). Jakarta Detachment, APO San Francisco. 
California 96356. 
is three and one half ,hours by jeep from 
hlataram, the capital of the province (Fig. ). 
Residents of Sembalun Lawang (3,476) are 
all indigenous to Lombok. Most practice n 
modified Moslem religion (Islam Waktu Tiga). 
Wet rice farming is limited but dry rice farming 
is common. Cultivation of garlic (white onion) 
for export to other areas affords supplementary 
income. 
Diet consists of rice, chicken, eggs, some 
vegetables and on rare occasions meat from 
goats or cattle. Pork is religiously prohibited. 
As in other rural areas of Indonesia, health and 
sanitary facilities are lacking; rivers and ditches 
are used for bathing, washing, fetching drinking 
water and defecating. 
MATERIALS AND METHODS 
A census of the population was obtained. 
stool cartons were distributed, and residenth 
instructed to return the next day with a fecal 
specimen. One or two grams of feces were 
30ffice of the Regency Health Services of East- placed into screw-capped bottles containing 15 Lombok, Selong. West Nusatenggara, Indonesia. 
?Present Address: Naval Medical Research Institute rill of 10 percent formalin, and mixed through- 
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red 29 March 1975. ly. Specimens were subsequently examined by 
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direc t  a n d  formalin-ether concentration 
methods. Microscopic examinations were made 
at the NAMRU-2 laboratory in Jakarta, Indo- 
nesia. 
RESULTS 
Of 146 persons examined from the village of 
Sembalun Lawang, 99 percent were infected 
with at  least one species of intestinal parasite, 
85 percent had 2 or more parasites and 40 
percent harbored 3 or more species of parasites. 
Ascariasis and trichuriasis weIt the most 
commonly encountered-'helrninthiasis: 92 and 
84 percent, respectively, Hookworm were found 
in only 25 percent of specimens examined and 
10 percent of the specimens demonstrated 
Enterobius vermicularis eggs (Table 1 ) .  
Table 1 Prevalence* of intestinal paras~tes by sex 
in Lombok, West Nusatenggara. 
Parasite Male Female Total 
Entamoeba h[stolytica 2 1 1 
Entamoeba coli 16 2 1 18 
lodamoeba burschlii 3 2 3 
Giardia lamblia 0 1 1 
Ascaris lumbricoides 94 91 92 
Trichuris trichiura 92 78 84 
Hookworm 45 9 25 
Enterobius vermicularis 8 11 10 
- 
Total number examined 64 82 146 
Percentages expressed to nearest whole number. 
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Entamoeba coli (18 percent) was the most 
frequently diagnosed protozoan. Entamoeba 
histolytica, Iodamoeba butschlii and Giardia 
lamblia were less prevalent, being found in 3 
percent or less of the samples (Table 1). 
Variation in prevalence according to sex 
(Table 1) was most striking in the hookworn1 
data where 45 per cent of males and only 9 per 
cent of females were infected. Likewise, 
trichuriasis rates were higher in males (92 per- 
cent) than females (78 percent). Other va- 
riations in infection rates by sex were less than 
5 percentage points. 
Ascariasis was highly prevalent in all age groups 
with a peak (100 percent) in the 20-29 year 
age group and a low (84 percent) in the 40-49 
year age group. Conversely, trichuriasis rates 
were lowest (75 percent) in the 20-29 year age 
group and highest (88 percent) in the 4 0 4 9  
year age group. Hookwornl rates varied from a 
low of 13 percent in children 9 or younger to 
36 percent in the adults of 50 years or more 
(Table 2). 
Entamoeba histolytica was only detected in 
the 20-39 year age group with 8 percent of 
20-29 year old residents infected (Table 2). 
Cases were equally distributed without regard 
to sex (Table 1) .  Entamoeba coli infections 
were more common in females (21 percent) 
than males (16 percent) and infection rates 
varied from a low of 4 percent in children 9 
years of age or less to a high of 28 percent in 
adults 40-49 years of age. There were no 
significant variations in the age and sex distri- 
bution of Iodamoeba butschlii or Giardia lam- 
hlia infections. 
Table 2 Prevalence" of intestinal parasites by age in Lombok, West Nusatenggara. 
Age in Years 
P a r a s i t e  
0 - 9  10-19 20-29 30-39 40-49 50- 
Entamoeba histolytica 
En tamoeba coli 
lodamoeba butschlii 
Giardia lamblia . 
Ascaris lumbricoides 
Trichuris trichiura 
Hookworm 
Enterobius verrnicularis 
Total number examined 24 30 
Percentages expressed to nearest whole number. 
DISCUSSION 
The Sembalun Lawang area was chosen' for 
this parasitological survey because i t  is an iso- 
lated region high in the mountains of Lombok. 
The island of Lombok lies just east of Bali in 
the Nusa Tenggara Barat Islands. On the island 
of Sulawesi which is directly northeast of 
Lombok high mountain areas such as this are 
the only known foci of schistosomiasis japoni- 
cum transmission in the Indonesian archipelago 
(Carney, et al., 1974a). Significantly, no  schis- 
tosome eggs were found in the sample populati- 
on from Sembalun Lawang. However, common 
intestinal parasites were highly endemic. 
In similar high mountain regions of Sulawesi 
infection rates of Ascaris lumbricoides and 
Trichuris trichiura were considerably lower 
(13-33 percent compared with 92 percent) for 
A. lumbricoides and (6-9 percent compared 
with 84 percent) for i? m'chiura. On the other 
hand, infection rates of hookworm were gene- 
rally much higher in Sulawesi at similar alti- 
tudes (33-73 percent compared with 25 per- 
cent). However, the species compsition and 
prevalence of intestinal protozoans in inha- 
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bitants of Senibalun Lawang were similar to 
those obtained fro111 analogous areas in Sulawesl 
where  similar techniques were employed 
(Carney, et  al., 1974a, 1974b); Hadidjaja. ct al., 
1972). A single stool examination using the 
fornlalinether concentration method is not 
considered a true index for protoLoan infection. 
Tlius, these data stiould be regarded primarily 
as distributional reports and comparable only if 
siriiilar techniques were employed. 
The prevalence of A .  lun?bricviJes and T. 
trichiura closely resembled results obtained 
from recent studies near sea level in South 
Sulawesi (Cross, et  a/.,  1972), in South Sumatra 
(Carney, et al., 1975), in Central and West Java 
(Clarke, ct al,. 1973a, 1973b). The relatively 
low hookworm rate (35 percent) contrasted 
with results of most recent surveys throughout 
the Indonesian archipelago with the exception 
of the high mountain area of Boyolalli in 
Central Java (Cross, ct  al., 1970). 
Etzterobius vennicularis eggs were detected in 
10 percent of the specimens. Since the tech- 
nique used is not recommended for detecting 
pinwor~iis, this report serves as a docunientation 
of E vermicularis in the indigenous Lombok 
population, but not as an indication of the true 
infection rate. 
Although no exotic parasitoses were re- 
vealed, this report apparently is the first 
documentation of common intestinal parasites 
of man on the island of Lonibok. 
SUMMARY 
Stool specimens from 146 (64 lndes. 82 
females) residents of Sembalun Lawatig, East 
Lombok. were examined for intestinal parasites 
and 99 percent weref found infected with at 
least one parasite. Ascaris liinzbricoides (96 per 
cent), Trichziris trichiiira (84 percent), hookworm 
(25 percent) and 1:'rztanzoeba coli ( 1  8 percent) 
were the most co~i~monly found intestinal para- 
sites. followcd by fhz terobius vcr~l?iclilaris (1 0 
percent ), Iodamoeba b~rrschlii (3 percent), 131- 
tattloeba hisrolj.tica ( 1 percent) and (J'iardicr 
lamblia (1 percent). Most parasites were more 
or less evenly distributed betweell age groups 
and sexes except hookwor~n i~ifections wluch 
were higher in males (45 percent) than feliiales 
( 9  percent) and lowest in the younger age group. 
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